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M danotas a hydfooan atocn or a Hiatal or wworwin iwi, 
R1 and R2 danota a hydrogan atom, a haiogan aiom. an 
aJkyt group living 1 up to 4 eajten atoms, an alkoiy group having 
t up to 4 carbon atoma. a nHro group of togathar danota a 

iiiattiyfona (Soxf group artd 

and R4 danota hydfogan atom. « haiogan Morn, snaikyt 
group hevtng 1 up (o 4 carbon atoms or togstftar danota a 
cyctohfxy^ group* onv at most of ifiegroupa R3 and R4 denoting a 
hyd^ogon atom. 

A orocaM 'or the preperarton of these dkwachotphonntnee 
from a suOetrtutad l-pheTTyt-!.3-dlhydroxypropane by ieoc*ig 
thi J product with phospfwfyl dwlda. the feaokition of the d!ox« 
aphcaphortnanea In opttcal iaomem by reading wtlh on opticalty 
active amhio compound end the r«sqiutfon 'it recemataa of a 
pfuraHfy of smino compounds, auch ae hydrexyphenylglydna and 
pherryteianina. in opKcaily active rfomara by raacting with said 
dioxaohosphonnanaa a/a deacfibad. 
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Dloxaphogphorinanaa, their prgparatlon and use for rasQlrln^ optioally 
acblyq compounda 

Thia invention relates to novfll dioxaphoophorinati«a, tha prapara- 
tlon of thaa^ oonpounda, And fchair uaa for raaolvln^ raoawataa of 
optically aotlYa aaino-oonpounda Into tha individual optioal laomra* 
Savaral optically aotlv* aoida ara known vhioh oan ba uaad aa 

5 raaolTlng agaata for racamtaa of optloally aotlva anlno-ooapounda , 
inaludinj; aalno^aoida. Optically aotl^a aaino-ooMpounda ara uBmd on 
tha ona aide for saparatlng apaciflc racamtaa of optically activa 
aalda and on tha othar aida aa an intarsradiata for tha praparatlon of 
pharaaoauticala , inter alia. Sxaaiplaa of tha bittar asa ara phenylgly- 

10 cina, parahydroxyphanylglyolnay 2-a«lnobutanol«l and 2«aalno-l-»phanyl* 
l»3-propanadlol. 

Optically actira adda ara axpanaiva ganarollyf an additional 
factor ia that thay hava to ba praparad by a complax prooaas. 
HoraoTar» thaaa optically aotiva raaol^ing aganta ara not alvaya proof 

15 agalnat racemization in an aoidio and/or alkallna aadlum and thay ara 
oftan difficult to racorar aftar uaa. Also thay ara ganarally only 
suitabla for aaparating a snail ouabar of raoamataa of optloally 
actira aaino*coapounda« For thla raaaon attenpta ara continually balng 
aada to find optloally aotlva aolda without tha abora diaadTantagaa* 

20 Tha eoapounda acoordlng to tha Invantion ara dloxaphoaphorinanaa 

having tha ganeral formula I 




X 



30 in which: 

- H donotea a hydrogan acoa or a natal or amoniua ion, 

- R1 and R2 denote a hydrogen atoOt & halogen atoa^ an allcyl group 
having 1 up to 4 carbon atoaa, an allcoxy group having 1 up to 4 car- 
bon atoaa, a nitro group or togathar danota a nathylana dioxy group 
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and 

- R3 and M denote a hydrogen atoia, a halogen atoa* an alkyl group 
harlng 1 up to 1 oarbon atoms or together denota a oyolohexjl «roupf 
one at most of the groups R3 and denoting a hydrogen atom. 

THeae ooapounda ere eiaple and cheap to preparo, are eaally 
reaolved Into optical laomera, are rery reetatant to rHceniMtlon in 
an alkaline and aoidio mediun and are alao aaay to recover. 

The ooapounda aooordlmi to the Invention alao hare tha advantage 
of balng available In both tha ♦ and th« - fona. Thia la in oontntat 
to the optloally active coapounde derived fr« natural produota, of 
vhloh genarally only one of the isomer » la available. 

Particularly suitable are the above compounds in vhichj 

- R1 and R2 denote a hydrogen or chlorine atom, a methyl, ethyl, 
methoxy, ethoxy or nitro group or together denote a 3,<-*ethyiene 
diozy group and 

• B3 and R4 denote a hydrogen atom, a chlorine atom, a methyl group or 

together denote a ofolobeiyl group. 
Sxamplee of suitable compounds are given in Table I. 

The racenlo dionaphospborinanea acoordlng to the Invention can be 
prepared by reacting a racemio diol, having the general formula II 



bH n 



in wloh R1 up to R» hat. th. au. anaings M la forwila t, with 
phosphorTl elilorld. ud hydrolrsing th. wwltHn prodnot in wi mlto- 
lln. Mdlua. 

Th. diol. MoordlBg to fonwl* IT ar« largtly know oo«pounda 
whioh can b. obUinad In knovn Moner. In baaw wh.r« H3 "d R* la 
foraula 11 d«oot« an alltyl group, weh aa «athyl and athylf a BUtad 
.Idol oondwaatloo, for axanpl., oan b. uaad by raaotlag 1 .<|oiT«l.nt 
Of an aro-atlo aldahyd. with tw .qulTmlant- of a dlalkyl .o«t-ld.hrd. 
m th, p«a.nfl. of 1 .<»ulT.lant of potaasi*- hydrozid. in .looholic . 
Mdlum. Thia first raaiUta la an .Idol *loh la raduo^l to a 1,3-dlol 
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by th« 9X0993 of dlalkyl ACfttAldAhyifi, This relation is d^sorlbid 
int«r alia In aS F^t^nt 3 092 639* In casfts In vhloki R3 and R4 rtapec* 
tly«Iy denote a hydroisen and a haloaen atom, the lyS'-dlole oan easily 
prepared by reacting N-chloroeuccinle acid imlde, or bromine with 

5 • 3-phenyl-allyl alcohol, Theae prooaaaea are deeorlbed In Dolby J,^ 
WllRona C, Frey T.G, Journal Org. Cheo. 21 (^966), 1110 and Bret-^ 
Schneider H, Karpit.^chka H, Monataoh. Chflm. (1953) 1043. 

The optloal iaomera of the dloxaphoaphorlnanee aooording to the 
invention can be aeparated from the oorreaponding raoemte with optl- 

10 eaXly active amlno-compottnds such aa (-)*ephadrin«t (•^)«2-«mino«-1* 
ph«nyl-1,3 propanediol, (-)-2-a«ino*1-butanol and (-)«para-hydroxT'* 
phenylglyclne. 

For the said compounds Table t indicates the optically aotive 
amines that can be used to separate ths relsTant optically aotive 

15 dioxaphosphorlnanes from one another inter alia. 

The optically aotive isomers of the dioxaphosphorlnanes aooording 
to the invention oan be used for separating the optically active iso- 
mers of Tarlous aaino*compounds used inter alia as an intermediate for 
the preparation of pharmaceutical products • Although it is not 

20 possible to separate the optical isomers of any amtno-compound uith 
Just a single dloxaphosphorlnane according to the invention ^ 
dioxaphosphorlnanes are fairly universally usable. 

for example, using 1 ,3f2-dioxaphosphor inane, 59 5-dlBethyl»4<-(2'-« 
methoxyphenyl)«*2-hydroxy-2*oxide (compound 3 in Table X) it is 

25 possible to separate the optically actire isomers of pbenylalaminei 
S-(afld.no*iminomethyl)-^ -meroaptobutyrlo acid, parahydroxyphenyl* 
glycine^ 1«phenyl-2-paramethoxyphenyl»ethylamine and !f-|1«(^**m«thoxy« 
phenyl)-lsopropylJ-H-ethyl-aaine. 

The 1 y3f 2-dioxaphosphorinane, 5i5-diaethyl-4-(2'-chiorophenyl)-2- 

30 hydroxy-2-oxide (compound 9 in Table I) is suitable not only for 

resolving the above five amino-coapounds into their optical isomers, 
but also for resplving 1,2,3f *»-tetrahydro-5-methoxy-lf-propyl-2- 
naphtalene-aadne and 1,2*di-(t)**chlorophenyl)«1,2<-diamino-ethane« 

A third compound suitable for resolring parahydroxyphenylglycine, 

35 which is very important for the preparation of pharmaceutical pro- 
ducts, is 1,3t2-dloxaphosportnane, 5,5-dlaethyl-i<-(2' ^^'-diohloro- 
phenyD-Z-hydroxy-a-oxlde (compound 11 in Table I) which has also been 
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found v^ry suitable for resolving 1 ,2'><ll(U*«ohlorophAnyl)-1^2«diaAiao- 
atharwi and 1-ph«Q7i-J?-para-BatnoT7phenyl-«th7lamin€|« 

Thn iinlr^raal usability ta further enhanced by the fact that a 
choice can be made from a wl^e range of optically active dloxaphoa- 
5 phorlrwnea. 

The inY«>ntion vlll be explained in detail with reforonoa to th« 
follcvins examples . 
Kxample I 

Preparation of 1,3j2-dioxaphoaphorlnanei 5f5-<limethyl-^«(2'-chloro- 

10 phenyl )-2-hydroxy-2-oxide. (Compound 9 in Table I). 

k solution of lUl.O g (0.92 mole) of phoaphoryl chloride in 250 ml 
of dlchloromathana was added oyer a period of 1 hour vlth agitation to 
183.1 g (0.85ft mole) of 1-(2«-chlorophenyl)-2,2-dlaethyl-1,3-dlhydroxy- 
propane in 400 nl of dichloromthane. The aixture ma heated with 

15 reflux for 4 hours and then concentrated by eraporatlon. The resulting 
residue was heated with agitation with a solution of 100 g of aodiin 
hydroxide (2.5 mole) in 1 litre of water until a subatantially clear 
liquid waa obtained « The mixture, fron which a granular substance 
rapidly separated ^ was cooled to TO^C and nixed with 290 ol of con- 

20 centra ted hydroohlorie acid. An oil fomedt whioh rapidly solidified • 
After filtering off the refflaihlog liquid » waahing with water and 
ether, followed by drying at 80Oc, 201,6 g (0,729 aole) of the abore 
dioxaphosphor inane was obtainedt equivalent to an 85X yield. 
Bxaaple II 

25 Preparation of t,3f2-dloxaphoaphorinane, 5,5-diBethyl-4-(2»- 

aethozyphenyl}-2-hydrox7-2--oxide, (Cottpound 3 In Table I). 

A mixture of 122 g (0,796 nole) of phoaphoryl chloride in 250 ill 
of diohloromethane was added orer a period of half aa hour with 
cooling to 163-5 g (0.779 «ole) of 1-(2»-«ethoxyphenyl)-2,2-dlaethyl-1, 

30 3-dihydroxy-propane and 168.7 g (1.67 «ole) of trlethylanlne in 350 ml 
of dlchloromebhane. After ^ hours' heatslng with reflux, the reaction 
mixture waa twice extracted with 750 «1 of water. The water layere 
were extracted with 300 ml of dichloromethane. 

All the diohloromethane fractions were dried on sodium sulphate 

35 and concentrated by evaporation. The remaining oil waa heated with a 
solution of 88 g (2.2 mole) of sodium hydroxide In 800 ml of water 
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until a ol»ar aqlutton fomdd. this solution vas cool^el wd 250 ml of 
oonc«ntr«t«<i hydrochlorio aoid wna added at ilO^C. The n»«ult wa« an 
oil which solidified on further cooling- Aft^r r«ooTOl of the liquid, 
washing ififch water and ether, and drying 173-3 X (0»637 »ola) of the 
above dloxapboaphorlnane was obtained. The yield ima 63%. 
Bxaaple III 

The ooapounda 1,2,6,11,12,13 and 15 of Table I wr^ prepared In 
the same vay aa in Bxample I from the oorreapondlnn did. 
gxaapla 17 

The compounds 4,5,10 and lU of Table I were prepared in the wme 
way as in Sxampla II from the oorreaponding dlol. 
Bxaaple T 

Preparation of 1,3,2-dloatapho8phorliHme, 5-bro»o-4-phenyl-2- 
hydroxy-a-oxide. (Compound 8 In Table I). 

A mixture of 18 ^5 g (0,121 mole) of phosphoryl chloride and 50 ml 
of diohloromethane was added over a period of 15 minutes to a mlxttire 
of 23,1 g (0.100 mole) of 2-bromo- 1- phenyl- 1 ,3-propanediol, 18.1 g 
(0.229 mole) of pyridine and 200 nl of diohloromethane. The mixture was 
heated with reflux for 3 hours and washed twice with 250 ml of water. 
The water layera were extracted with 150 ml of diohloromethane. The 
diohlorommthane fraotidna were dried on sodium sulphate and then con- 
centrated by eyaporation. The resulting residue was mixed with 12.5 g 
(0.313 mole) of sodium hydroxide and 200 ml of water and was heatad for 
14 hours at a temperature of 65 - 70<»C. if tar oooling to 20^C the 
resulting solution wes aoldified with 50 ml of aonoentrated hydro- 
chlorio aoid. The preelpitated dioxaphosphorlnane was swked Off and 
washed with water and ether. The yield was 23.9 8 (8I.6 m mole) equi^a^ 
lent to an 82f yield. 
gxaaple YI 

Reaolution of the optical isomers of 1,3,2-dio«phosphorinAne, 
5,5.dlMethyl-tt-(2'-ethoxyphenyl)-2-hydroxy-2-oxide. (Compound 10 in 

Table I). 

K mixture of 115.4 g (0.403 mole) of the raeemate of oompound 10 
and 68.0 g (0.407 mole) of (-)-parahydroxyphehylglyoine was disaolred 
with heating In 1400 ml of a HI mixture of water and ethanol. The 
solution WHS oooled by leaving it at room temperature for 5 hours with 
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agitation and th^ occasional addition of a«*d cryatala. Th« 
dlastJ!*rfionieric aalt whioh oryatalilz^d out waa fllt^irad off and waahad 
with 250 flotX of wmtar. Aftar drying bha valght vaa 66.8 g (0,1*47 nola) 
and tha optical rotation IdLj^js ^ -98.5. The yield vaa 37f. 

5 Tha diaataraottaric salt obtalnad in thla vay vaa a^itatad for 5 hours 
with a oixtura of 30 ml of conoantratad hydroohlorle acid and 300 ml 
of vatar. Aftar filtration and drying, ^2-0 g (0,tU7 aola) of 
dlozaphoaphorlnana vith an optical rotation C^]578 ' -60 «9 waa 
obtalnad. Hydrolyaia of tha flltrata rasaining aftar filtration of tha 

10 diastar8oa€rio salti known aa tha aain flltrata, ylaldad 6l,6 g of 
diozaphoaphorinana with an optioal rotation C^]378 ° 37 -O* 
U/LJ^j% ham and haraimftar la giran for C • 0*5 S per 100 ml 
aoXutlon In aathanol unlaaa otharwiaa atatad* 
Bxaapla VII 

15 Kaaolutlon of Che optioal l9o«ars of U3t2^dioxaphoffphorinana» 

5f 5-diBathyl-M-phanyl-a-hydroxy-2-oxida (Compound 1 in Table 1). 

A nixture of 24.2 g (0,1 nole) of tha raoeaate of compound 1 and 
16.7 g (O.l.mola) of ('»^)-»2-aaina-1-phanyl-1,3-propanadiol waa diaaolTad 
by heating in 200 ml of athanol. The aolution waa ponoentratad by afva-» 

20 poration and 11*9 g of dlaaterecmerio aalt waa obtained therefrom 
aftar cooling. Tha flltrata waa further concentrated by evaporation 
and combined with a mixture of 122 g (0.504 mole) of racemata of com- 
pound 1, 35 g (0.509 mole) of (♦)-2-a«ino-1-phenyl-U3-propanediol and 
ml of athanol. After heating until diaaolutlon, the mijcture was 

25 cooled by leaving it at room tamparature for 12 houre with agitation. 
The precipitated aalt waa filtered off, waahed with water and ether 
and dried. In thia aeoond atep, t(6.85 g of diaatereoaerlo aalt with an 
optioal rotation (aclj^g s <*15*7 waa obtained. Another 31*7 g of 
dlaateraomerlc salt with tK]578 ' '^^^^ ^» eryatallized out of the 

30 . waahing llqulda and the main flltrata by concentrating by eraporatioo 
and ooollng to -15^C , and yielded 20.5 g of pure dlaatereomarte aalt 
by reoryatallization with 80 ml of ethanol. The total production of 
oryatalliMd-cut diaatareomerlo aalt waa 79.26 g (0.194 mole). The 
yield waa 321 • 

35 The U6.85 g of diaataraomerio aalt from the aeoond stap were con- 

verted with a 1001 yield Into the free dlaxaphoaphorlnane by treatment 
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with 150 «1 of hydpoohlorle acid In 300 «1 of «t.r. Th. optie«l roU- 

tlon «a -60.1 (Co<4578' ^ = ^ CH3°"^' 

Pro- th, n«alnlng fUtrat, of the third atop Ik >m» po»«ll,l* 
aft,r aonstdembl, concontr.tlon by ,Yaporation to filter off • por- 
tion of ..It -hloh after hydrolyela yieW-d 32.36 g of dio^phoaphorl- 

naita vlth KI578 » 

After further ooBcentratlon of the re«iiiln« filtrate, another 
portion of ..It «- ohf ined vhloh after hydrolyai. yielded ^3.0 s of 
,lo«phoaphorln«e with t^578 » * •2.9. Reoryst.lUz.tloo of the 
Utter two portion, from a 3.1 -Ixture of eth«ol and water yielded 
23.47 « and 31.^1 8 reapeotlvely of purified dlox.phosphorln.ne with 
t0C357fl = * and 60.2 raspaotlTely. 

Bx aaola VIII ^ ^ 

Wii^loo of the optloal l.o«ers of 1,3.2-dlo«pho.phorloMe. 

5,5-di«ethy-'l-(2"l'-dlohloroph.ayl)-2-»»ydro^-2-o:tld.. (Co«p*«d 11 in 

Tabl# Z)« ^ 
A ixture of 285.5 g (0.918 moU) of the dlonpho.phorln.ne «d 

155 . (0.939 -ole) of (-).ephedrlne dlaaolted with h..tln« In 500 
^ of ethanol. The aolutioa cooled to aO^C Ith aglftlon. i.lt^ 
tlon vaa continued for mother » hoar. «d then th. Ixture left 
to st«d for 12 hour,. After filtration of th. precipitate, «,hlng 
^th ether, r,cry,t.lllz.tlon fro. 430 il of eth.«ol «.d ^^^^ '''j^ 
g (0.249 «>1.) Of dl..tereo-erlo ..It v.. obflaed with an optlo.1 rota- 
tlon t<a,T8 « - Th. yield v« 271. tl.lng 117 g. hydroly.l. 
«lth 50 Tot ooncentr,ted hydrochloric .old In 450 - - -™ 
75.45 g (0.243 ««lo) «^ dloxaphosphorlnane with «. optlo.1 rotation 
I«.as78 a ♦ "te.S. Th. yl«W wa. 971. , . 

th. «ln filtrate, after evaporation of 250 1 of ethanol, a 
dla.t.reo«rlc «lt wa- pr.olplt.ted vhloh, after 
^.h eth-r «d drying. -.iS.-- «.5 . (O.nO - ---^^^^^"^ 
rotation UUfi « -W-O- Hydrolysl. of thl. product with 20 «1 of 
ZZ^ Jll m 180 .1 Of water yielded 3^-4 g (0.104 .ole) of 
dloxaphoaphorlnMie with Cs<.l578 » - 'S'^* 

Table !)• 



25 



30 
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K nlxtura of i69.9 S (0.615 aola) of raoenatB of compound 9 and 
102.7 g (0.615 «ol«) of <-)-p«r»hy<lroxyph«nyIglyolne was <lla«ol.y«d irtth 
h««tl«« in a aiixtura of 1030 al of 961 athanoi and 800 al of «t,r. 
Tha mixture was coolad by loading it at room tamparatura irtth agita- 
tion and OQoaslonal addition of s««d oryatala. Agitation «a. than oon- 
tlnuad for 12 ftours and tha praolpitatad diastoraomario salt ima 
filtarad off, vaahad with 300 ml of i«tar and driad. Tha produotlon 
waa 103. 6 g (0.23'» mola), aviiTalant to a 381 yiald. Tha optloal rota- 
tion waa - 95.7 bClsTS'* 

Tha raaultlng dlastaraomarlo aalt was hydrolyaad by agitating it 
for 6 houra with 105 ml of ooncantratad hydroohlorlo aold and 465 •! 
of watar. Aftar filtration, washing with watar and drying, 58,8 g of 
dloxaphosphorlnana vara obtainad (91* yi«ld) with an optical rotation 

Tha main flUrata aftar tha traataant with para-hydroiyphanylglyclna 
was laft to stand for 2 days and than agitatad for 7 hours with 150 ml 
of ooncantratad hydroohlorlo aold. Aftar auction filtration, washing 
«,d drying, 7'».3 g of dioxaphoaphorinana was obtainad with WI576 • 
♦ H8.9. 
Bacaapla 10 

Hasolutlon of tha optical iaoa«ra of 1,3,2-dlox.pho.phorln.na, 
5,5-dl.athyl-1-(2'-nltropbanyl)-2-hydroxy-2-oxlda. (Compound 2 In 

Tabla I). . , ^ 

A mixture of 58,6 g (0.204 mola) of tha racamata of compound 2 wd 
34.2 g (0.205 .Ola of (-)-parahydroxyph.nylglyclna wa. dlaaolT-d with 
haating in 600-1 of a 1«1 -Ixtura of watar and absolut. alcohol. Tha 
mixture was ooolad by laarlng It at room t«ip«^t«re with agitation 
and occasional addition of saad oryatals. Aftar 12 hours' agitation, 
the precipitated diaateraomerio amlt was filtered off, washed with 
«tar and dried at 75«C. The yield was 40.5 g (89-2 mole, 445). The 
optioaL rotation of the i»*lt t0<.l578 = -353- 

39.95 g of the resulting -alt was agitatad for 7 hours -i*^** -I of 
ooncantratad hydrochloric acid in 135 -1 of «tar. The precipitated 
dloxaphcsphorin«.a was filtarad off and washed and after drying 
weighed 23.6 g (82.2 m mole, 941) and ln,}^^^ was -463. 

After the traatment with para-hydrcxyphanylglrolne the mala 
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flltmta, aftar decomposition vlth hydrochlopio aoid, yi^ld^d 27-7 S 
of dloxaphosphorlnane with K3578 - ^ ^09. H«crr»taLll2Atlon of 
tbls product ^th cn-^OH yielded 17-73 9 ^l^h LCJ578 -^^^9. Over 
6 g of the dioxaphoaphorlnaae with positive rotation wupe additionally 
obtained aftar concentrating the filtrate by eraporatlon. 

It was found that the resolutions according to Sxanples VI up to 
X are reversible^ I.e. the optical laomera of the relevant affllne oan 
b4 separated with the relevant dloxaphosphorloane. 
Sxaaple XL 

Hesolutlon of the optical Isomers of phenylalanine with 
(-)-l ,3,2-dloxaphosphorlnane, 5,5-dlJiethyl-»l-{2'*ohlorophenyl)-2- 
hydroxy- 2-oxlde. (Cbapound 9 In Taole I). 

A mixture of 8.80 g (31.3 m mole) of the {-) form of the 
dioxaphosphorlnane and 5.25 g (31.8 « aole) of phenylalanine raceaate 
was dissolved with heating In 60 al of water and 25 ml of absolute 
alcohol. The alxture was cooled by leaving It at room tuaperature with 
agitation and the occasional addition of seed crystals. After 5i 
hours' agitation the preoipltate was filtered, off, washed with water 
and dried. The yield was 6.03 g (13-7 a mole) equivalent to a U3* 
yield. The C^l578 «f 1=^* precipitate was -26,6. Of this product 5.S7 
g (13.3 a mole) were hydrolysed by agitation for 7 hours with 7 «1 of 
concentrated hydroohlorlo acid and 63 al of water. The dloxaphosphori- 
nane re-liberated in this way was filtered off and washed and after 
drying weighed 3.5 g (12*7 a mole). This aeans that 95* was recovered. 
The filtrate was diaaclved in a alxture of 10 al of water and 5 ml of 
ethanol and neutralixed with a dilute sodiua hydroxide solution. The 
resulting preoipltate oonslsted of 1.1 g (♦)-phen7l-alanine with 
lKl5^9 » * 3^*2 (C a 1.96, B2O). 

The reaaining filtrate after concentration by evaporation and purifl- 
oat ion over a Dowex -H* column yielded another 0.75 g phenylalanine 

with C0C357B * * 32.8. 

The total yield was 1.35 g (11-2 a mole) equivalent to 8*t. 

example XII 

Resolution of the optical isomers of 1-phenyl'2-paraBethoxypbenyl- 
ethylamine with (■*.)- 1,3f2-dloxaphoaphorlnane, 5,5-dlaethyl-«-(2'-'** 
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-dlchloroph«nyi)-2-hyrtroxy-2-oxl«l«. (Coapound 11 la Tabl« I). 
A alxtura of 12.5 g of th« lapwr* tmlnm and 14.5 8 W'6 a Bol«) of th« 
dtoMphosphorlnnne v»a he»tad with 105 «1 of methanol for 60 houra 
wtth agitation. Prom th« mixture It was posalDla to rioov«p 8.14 « 
(15,1 m mol«, 32*) of the dlastereoaerlo mit with K3578 = ♦ 76-9- Of 
thla product, 7.93 g were agitated with 150 ml of IH 9odl«im hydroxide 
solution. After agitating the auapenslon for 16 hours, 50 alof 
chlorofona were added and after agitation for another half hour the 
solid was filtered. ?rom thia solid, whioh aonalated of tha sodium salt 
of the dioxaphoaphorinane* the free .eld oan be recovered .fter 
aoidlflcatloB. The filtrate, whioh consisted of two layers, was 
separated by aeans of a separating funnel. The aqueous layer vas 
extracted with W ml of ohloroforw and the chlorofora layer was washed 
with water. The ahlorofor. fraotlons were dried, oonoentrated hy eva- 
poration and purified by Kugelrohr distillation at 135»C under a 
pressure of 0.03 m Hg. This yielded 3.05 g of oolourLeas amine 113 A 
m malB) ecjuiTalent to 91» yi«l<»). t^hlB «» * ^'^'^ " 
CH3OII) . 
gxaaple XIII 

Resolution of the optical Isoaers of the amine of EM«pla XH with 
(-).1,3,2-dloxaphospborln.«., 5,5-<ll-thyl-'»-<a»— thoxypheayl)-2- 
hydroxy-2-oxide. (Compound 3 in Table I). 

A mixture of 16,8 g (61.8 m mole) of the dloxaphosphorinana and 
15.5 g of the impure amine was dlssolTod with heating in a mixture of 50 
■1 of 961 •thanol and 10 ml of water. After cooling, by leawlng the 
mixture to stand for 12 hours with agitation, it was possible to fUter 
off 7.92 8 (15.9 » mole) of diastereomerle salt, the yield wa. 26». Tha 
optical rotation KJ578 ' 86.3- Of this product, T.5 S was agi- 
tated for 5 hours with . aolutlon of 1.0 t of aodlu. hydroxide l» 100 
.1 Of aata r. The U<,uld was srtraoted twloa with 50 .1 of chloroform, 
vmshed with 50 «1 of water, dried and concentrated by ev.pon.tlon. 
Kugelrohr distillation yielded 3.2 g (1^.1 - -ole, yield 94» of amine 

With (0CI578 « -<i3-« «^ - , ^ 

Fro. tha aaueous liquid refining after extraction with ^''^o^^";- 
was pcsalble to recover 14.71 g of dloxaphosphorinana after aoidifioa. 
tion, equivalent to an 88* yield. 
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^^'^^^tion of t., optical Uo-rs of -etMonin. wUh 
w -I ^ (CoBpcund 9 in Tubla 1). 

■^"-'t , 7 I" . C50.0 . of »f ~m«>i». 

c " J , . „.,. TM. 

«d punned . Oev« oolu«. ^ 

. .ola) of (*)-.atnionina w,r, obtain.- vith K3576 
0.79T, 0.2« hrlroohlorio aoid). tM yield 

,5 .2.5 . ■ ■»»•' u t. for Si 

wltn .IMr ^rt*"- ^ m. now "" 

30 «.«,r.o..rlo -U W^^. - ^^^^ „ ,o - 

^ „t„. » - or ohloror,,. »r. « « ^ „ ^ 

.1^.. for ,-lf » »«-f • '';^. .,u,o«. ^ 

,r ohioror,™. i.r." — 

3.36 . (i=.o . -l" « , or <,i.».»o..--'— • 

II «» to»lbl. 10 "oo"r l» OH '• " « 
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CLAIMS 



1. Dloxapfioaphorlnanea of th« general ronaula I 
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In which! 

« M dmotes a hydrogan atom or a mtal or aoMnium Ion, 

- R1 and R2 denota a hydrogan atooi, a halogan atos, an alkrl group 

15 having 1 up to U oarhon atona, an alkoxy group hAYlng 1 up to 4 oar^-^ 
bon atoms, a nitro group or togathar danota a mthylana dloxy group 
and 

- and W danota a hydrogan a ton, a halogan aton, an alkyl group 
having 1 up to 4 carbon atowa or togathar danota a cyolohaxyl group, 

20 ona at ooat of the groupa R3 and M danoting a hydrogan ato«« 

2; Dioxaphoaphopinanaa according to claim 1, haring tha ganaral for- 
mula Z in vhioht 

- R1 and R2 danota a hydrogan or ohlorina atom, a aathyl, athyl, 
mathoxy, athoxy or nitro group or togathar danota a 3f *^BWthylana 

25 dioacy group and 

« R3 and R4 danota a hydrogan atom, a ohlorina atom, a mathyl group or 
togathar danota a oyolohaxylgroup, ona at moat of tha groupa R3 and 
R4 danoting a hydrogan atom. 
3. Dioxaphoaphorinanaa according to claim 1, haying tha ganaral 
formula I in which t 
30 - R1 denotea a hydrogan or halogan atom at tha para-poaitlon, 

- R2 denotaa a nathoxy group or ohlorina atom at tha ortho-poaition 
and 

« R3 and R4 danota a aathyl group. 

«!• Optically notiya laomara of tha dioxaphoaphorlnanaa according to 
35 claim 1. 
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5. Opticailr actlTH laomers of the dioxaphoaphortnanaa aoooptllng to 
olaioi 2« 

6. Optically aotiva iaomers of the dloxaphoapboptnanfla according to 
claim 3* 

7. A prooeaa for tha preparation of dioxaphoaphorinanes according 

to olalBia 1, 2 or 3, oharaoterised in that a diol of the gen^r^I forwila 
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R 



Hi 



C OH 



II 



In whlob B1 up to H4 baT» fch« aam* meanings as In olains 1, 2 or 3, 1« 
rmotad with phosphoryl ohlorlda and tha rasultlng produot Is hydro- 
lysad In an alkallna madim. 

8. A process for tha praparation of optloally aotlre iaomars of a 
dlo«phosphorlnar,a aeoordlng to olal«s <», 5 or 6, characfcarlaad In that 
the corrasponding racamate is raaoted In * solrant with an optically 
aotlra amino-compound to for* a dlastaraoaarle salt uhloh at least par- 
tially erystalllsas out and a dlaataraooerlo salt Which remains In 
solution and aftsr saparatlon of tha orystalllsad-out and dlasolTsd 
salts on* of both salts are hydrolyxed. 

9. k prooess for separating the optically active Isoners of an 
aLlno-compound from the eorrespondlng raceoate, characterised in that 
the racemate is reaoted with an optloaUy active dlo»pho8phorlnane 
according to claims 4, 5 or 6 to form a dlaatereo-erlc salt which 
cryatalllMs out and a diastsreomerio salt «hlob remains In solution, 
the two salts are separated from one another and If necessary hydro- 
lyzed. 

10, A prooess for separating the optical Isomers of par*- 
hydroxypheoylglTcme, characterised in that th. racemate of para- 
hydroxypheaylglyclne is reacted with an optically active 
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dlnnphosphorln&na according to claim 6 to fora a dlaaterncmerlc salt 
vhloti crystallizas out and a dlastareomerie salt which ramalns in soXu- 
hion, the tuo salts ar^ a^paratad from on« anothar and if neoassary 
hydro l7» ad. 

5 11 • K process for separating tha optical isoiBars of phenylalanina, 
chamctarised in that fcha racwata of phftnylalanine is reacted with an 
optiG&Ily active dioxaphosphorlnane according to claim 6 to form a 
dlastereomerle aalt whioh crystallizea out, and a dlaatareomeria salt 
wbloh remains in solution, the two salts are separated form one another 

10 and if necessary hydroly^ed. 

12. k process for aepareting the optical isomers of 1-phenyl-2- 
parattethoxyphenyl-ethylaminet oharacterised in that the corresponding 
raoemate 13 reacted with an optioJilly active dloxaphoaphorinane 
acQording to claim 6 to form a diastereomerio salt which cryatallizea 

15 out and a diastereomerio salt which remains in solution, the two aalts 
are separated from one another and if necessary hydrolyxed. 
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